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(54) mm(o^wi ^imm^i^mm 



(57) cs$^] 

^m^(D^-f5mm (o o o i -) :^-r}<>ffi*c^«:)A 
5 t^mwm 3 * ® a u ^^gftii 2 js-r ^ ^ i 4> 

tc. BS [ 1 1 2 -0 ] :/7f^tc$ig^nTi^'So nS^^^b 

--y^sMis 1 0 n ^ MSts 1 omm^c k u >aii 
Jii 37jiijfj/?£^nT0i^o 




jt^Sii L/«uiBSi5$i4^^(*ii cciir ^ i i ^ tc . mm 

[1 12-0] 7?[^(C5iS:3nfci»<h. 

[0 00 1 ] 
[0 00 2] 

mmi^^nttm^ mmLxim^^ti^ mm^ ^• -7 - m o s f 

t)m b'yy^j:^^tLxm 1 9Re:;^^2 ooc^-rsty- 
hM^-^^-MosFET - 1 3 1 0 

1 ^«imiEcDfi«i^'- h • KU-^>Pp1 

112 \^fjkrmtmm^=¥-mimm m^^^^n. *tiigiAtc 

<i:5if#M¥7- 7 2 0 2 6-^) i^mM^tiXl^^. 
[0 00 3 ] tr. imm^l- 13 10 1 6^<2i 
m tcociTltt?B-r2)o 13 1 9 , 20 tc*5C:tSiJI^'- h 

n€>mi]a^3S?t>^ {00 0 1 } mccwc$)«:). j';^^. ^ 
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[0004] -^CDlIdat^. m^coWx/jHST^^ [000 
1 ] -Jjl^ftCtt^ [00 0 1 ] ((cmm^j::fj\^. fiP^ {00 

0 1 ) m±'c\mi/^'Ch^. {0 00 1 } m±x<D 

^mm^t [00 0 1 ] :fj\^^ctt^mBm(Dmhmcrji^ 
fc^. s&tsss* {0 0 0 1 } m^cmi(rC'ri>tm^(D 

ijy-i^^mrs^^^a/hi^j:^ {1 12-0} a^^i-^oi/ 
[ 0 0 0 5 ] la 2 0 CD ^bm^ { 1 - 1 

00) HtL//c^2g«wa^2 0l^&C:fdl^r. M^J^ 
>'N|i2 1. n- ^FU>f>lS2 2. pg^'i? x;!/® 2 3 
m^X^^M^ti. p^*^x;Ha2 3CD*ffiO— ^IJJCt^n 
gv-7.ji2 4:0^?fj^£3n, nSyv-XJS2 40Dff$)S:SB 
20 ^^ckm^2^m^f^^tiX\.>^. mm2 5\:t. nMV 
-XH2 4*^e>p5J*5 J^>'H12 3^/M/Tn- §^ K U ^ 

ym22(^c^xmb. ^mm(^cnLxmmc\^^iL^ti 

/cjfflgi ^ iBglt:^ f*i:^ i o I ^ ^ „ c cDvtSB 2 5 "d: 
0. ^t'^Jl'ffJ^S2 6^(112-0} Si-r^J:^ 

5«feJi^ll2 7 *fei^M2 7CD±ffitC>r-- h 

mll2 8 7&^SBaSn-Cti^o -^LT. n* ^^XJ^m2 
IcD^ffiCcl^ FUH^>m@2 9;^5. p53»^x;UJi2 3C0 

30 fflcc(jy-;<mfis3 O^^BfS.^tiXi*^ho 

[0 00 6] 'Xf^c. ^ik^cDi^m (nm^i -72026 
^) (fC-^\.>xumti>. m2 n^ooi^^xit. mmmm 

sFETt?*€>o ^yj^B^mmcomimmt (ooo 
1 -) ij-7i(>mx^i>m< . (0 0 0 1 -) :^7-d<> 

SSlffl^ (00 0 1 -) ;^7-#>ffi<i:-r<2>Cc!:0C^O. 
^HRCXm^ffi 3 6b OBSf ^ i- ^^iWJfJ^ffli 

^cC-smffliMs 6 a.x<Dmimmt^ctt^m<r^cttix 

^HJ < 0 ferny- hgi-'>-7-M0SFET ^f^;S;T^ 

[ 0 0 0 7 ] ^ 2 1 (OM:immmt. i,mm^ ( 0 0 0 

xb'tJ'^^V-^'^Hia 3±«:pMJit:-a'+->i'Jl/®3 4:^^ 
Jf^izS^n. S^tc. p52xf^^^-^';^fl3 409f^^fl 
fe5ocnMy--;^Mfe:!i3 55&^ffJliKSnrCi^o X. n^y 
50 -X?jii|S3 5<b pMxfc:^^^e^-*'JHi3 4^SfflU'rn 



3 

[0 00 8] 

(112 Oi:iipS2':?xjbJ12 3, m 
2 1 ■C«pMJiti^ + ^'i';l'113 4) iftiir^^/c 

/c. {yf)^{y. .'^••:7-MOS F E T^t9:H-'r^±'C¥zi<* 
^iUJ (2 3. 3 4) (D:^j*!^?Ig<!:^il('iV-X • KU 

(2 3. 34) i ^ ^ol/jfJ^ffiO^Mi1^7SfS^3i* 
igftllilE ( 2 3 .-3-4-) .t-^J^^^)\^'B^m<OTWM^r^ 

/Co 

[0 0 0 9 ] X. 3!^'- h^^^'^--MOS F ET^C^b^^ 

aiS^ciU^5f^frX^^:^?S<i: L.rR I E (Reactive Ion 
Etching) •ffi:?|5-flaW-C*)67!?^. R 1 E?£t*X 5=- > 

K^tBiffjRSXfl&C J: 0 MO S ^ 1- ;^>l^S|5:05J^5^3 ti^ 

7!?^ Rl E?SCcJ:-S»?f5^SXflCcJ:ot:*i:/cmBJJ[BgP 

KcDffiT. hB§{bssiMEcDf5T. "f-vmmm^ 

[0011] 

(0 00 1 -) ij-7r>>mx^^:^y5^a^.<oms^^it 
im^m^>^tthi,c^ m^Lx. mmmSi [112- 
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tifcmommitc x t- ^ + i d :?^*€!B9i«S3&«3i«tai 
^ n tern timcDmm j: 0 /j: ^ m 2 o^^^f* n ^ mfs. 

ccomm^mmtbxMosm^^tt^ctf^cjz 
0. c©^2co*^<*Ji^cf^-t'^^;v^?Ki?!EL/. ^i-^ov 

2(D^mf^m<D^mm^mii&<thctx. ^^vr 
^^mn^ t^(D^mmmi<Dm^^^\^^ <r^c tf)^x 

tta cd:^ zj^'tommx^i^c 3^12 ? n ^ or- . 

o:>mm^9<ir^ctf)^x^. i^i!HEl4^*iJ^ L. /cCt^^ 

20 x^^o 3 m0'JfS^7)5iS::^rS]^0S [1 12-0] 

fi;&^6J^d:'2>^i'^''>'l'ff^/iSM^ [1 12-0] :^\^tT^ ^ 
c t t^x ^ . ^ -t- :^ ;u?f^i?£ffiOlM]a^;^*iccteM"-r S c 

mmmx(omtimi(o:L t- ^ ^> ^u/sscD^ntti. 

Vm^ [1 12-0] :&i^tCffid6T2piSAj:^ffl:§:flP&irc 
ho X. ^2©¥2gi*®«:«R I E^Cck^'f^^ifiS^'C 

h. ^^cc. ^-i^^oumfficcffjia^n^y-hKfb^ 

(o^-m^mt. ^n^tmm\y\^r^w(i^b\^ic<Dx. ^ 

40 1 2 OK<t ^jr-Bo J: -^T. If^iS 1 \,Lt^W:>mfi<0\%Wi 
fflE^itCC:fol^T{J. «}gtn*2g(*fiimiCD^^<*]l 

[0013] ccDJ: 5 cc. A:i?p^B3^K{bf^^oS§{biIS[ 
(D {00 0 1 } S^CjPt-rSffilSfiS^ttixt'i^ + i^r^l' 
50 {000 1} ffitc*t-r^ftS«c»t4^**^t- 



C4) 



^$11^9 - 1 9 9 7 2 4 



[0014] cti^X'-^^tccL^X OifiNil^ctlTtca 

(Dwa;?)^-c 1 6 i ^ oc :t i^mmc J: s^^ps^^ait^ ^ 

C[>:^:*«1^3pI*|S (E12 0riin^V-X@2 4, 112 ir 20 

[0 0 16] $6C<:, hMMOSFET^ 

(0 0 0 1 - > :^-?i<>ffltcl:t'^r. ^ti^CMA 

tj::fj\^x{t 1 0 m±r*) D . ±«[B^ ( 0 0 0 1 - ) 
mMxn^>^mi^m^Bf&rhcti)>x^^. cn=&. 40 

^ •y ^-C&O. (0 0 0 1 - ) ^^J-^J^^ffiCCtt^T. 
[0017] c(Dj:^ccL.r*S«:fi^«fRiJfficcieaL/ 

sK^ffi. mi&Mxm^^^mim^mf&'r 6:^^. c 



if < ^cc^asii. 7\:^«^a^{kaS(DKibiSS^^ (000 

1 -) :^-*>fl0r^4>iI< (0 00 1 ') :^--'i<>ffl 

tfcm&um^fCtt^m 5 fg-e *> e r * o 

[0 0 18] CC0J:^tCbr. xb'l?3<:SL./c4^2i{*Ji<Z) 

^ ■t^®^ffia5:fec^:^:>'«sffigB(Di^^s^*Ji^t)^^^^cg?^b 

[0 0 1 9 ] 1^. xfc'iiEgoccfct^miMffi^cs i cm^^B 
mm^^imfSut^m^. { 0 0 0 1 } m^c^r^ni^mr^ 
m^n^'i'^fci^ixrj: < . {000 1 } ffi±<D::&r^ntcSr* 

^^\7L{t. T. Kimoto and H. Matsunami ; " Two-dim 
ensional nucleation and step dynamics in crystal qr 
owth of S i C" , Silicon Carbide and Relate 
d Materials. Ins. Phys. Conf. Ser. No 1 
3 7. I nstitute of Physics Publishing, B ristol 
and Philadelphia, p p. 55 --5 8 (1993) 
X t'iSSjSJSti [1 12-0] -Cft^iiK , [ 1- 

1-00] -e^4>ii< . mvm^c [ i i 2 - o i :^rS]tc 

(0 0 0 1) ffl±cDfi^S3lfSM:&tttc^ n \ ( a ) " 
i^X7rcr¥\^<Oj^^m.T-'f)\^tft^ (b) OJ:^CcAft<* 

T^r^*^ [1 12-0] tr^^. :$:|^fe0;3tiC(Dm±t!stcSo' 
x.^c/Sy- V^^^V-UO S F E T^I|JMLTt.^^„ 

[ 0 0 2 0 ] i^. *B^jffl»&c*5CiT(i. /\-n¥u^^<om^ 
B^a^^ba^^DSfc<fct>'7?[oiffi^«"rii^. **^j:6t3:^ 

cc. frid^^fS^ofttc r-j ^^br^^uri^^^ 
[0 02 1 ] 

nri>^o ccDn^ M^{bfi^¥2f»stsi ±oc, ^Sffi 

tn¥^{*liibrcDn- S^{bii^*zSf*ll 2 i p32^ 

{ bii^*^f*ii 3 mm/mm ^ nr i ^ c <d j: ^ 

mmtm^^mwmm tn- mmtmm^^M^^m 
2 i pM^^ba**si*fi 3 1 i^^hm^^^mtim^ o 

nc^¥#*S«4;i)^^l?£3n-C*5 0. -ecD±ffi^:BS(0 
0 0 1 - ) :^-3i<>Mi LTli^o 

[0 02 2] ^wMium'4m\tm2>}H<D^mmc^^^ 
bmm^tix\.^h. ?6tc. pS!^^bs^¥S*ii3 
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Tb^wr^o X. miommi ai« c 1 12-0] 

S2. S3. S4, S5. S6*C^b. iBSliSZi 

i2S3<l:S4iAj:TftS (rtft) . mS4tS5trj:r 
(rtft) . as 5 <bS 6i?iTftffi (rtft) . j2S 

-So 

[0 02 3] 0 l(03l7CDfMM7 atc4dl-:r'&n^ MV- 
5 i p ^g^f ba^^SftB 3 t n - ^^{HIS* 

mtm2o:)m.mc\t. m2(D^mt^mtLX(Dnm}^it 
mi^Mmm s 3 j: •€•1000-5000 ass 

pM^{Kl**^<*»3C7)JSB^B5i[6l^lDt:4>0. iH 
6H-S i C(L^j:-:>-Cli€>o C(^ffetCfc4 H- S 

iCr'^-:>rcO. 3 C - S i Cr-^-oTfe cfcC^ X. n 

[0 02 4] $6^c. mi \^xcDnm^imm^=^mt^M 

jSSnrc^So «7|*)tC*Jt:f-2>y--h*6itJ®9COrtfflij6C 

msJii L/iTcDv-xmffiJi 1 2 3^?5jfj^^nr(.^^« n 
m) (tc\t. m2(o^mmtLx<oh'\^^>mmmi 3*^ 

[0 0 2 5 ] C<Dj:e»OC, m^'- bM^W-MOSF E 
Tti. ^F-v-^^UJfJJiStffi?:?^ [ 1 1 2-0] :^rS]<!:^j:ori^ 40 
-S, ^J^K:. «y-h3y-'>-':'-MOSFETCDS83&Xfi 
03-'I19^fflC^T|$iHJf 

[0 02 6] EI3tC7j^1-cfc0tC. 3E^jffi5(>^B§ (0 

00 1 - ) tf-7r^>mx$}^n' mmtmm^mitm^ 

[0 0 2 7 ] COcfc^CCUT. §yi^{bJi^4^2Sf*S 

IS 1 i n - m^mm^mwm 2 i p sy^(tJi**^f* 50 
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113 <!:3{^^6>:C'2>^-2gf*St54 7b^Jf5^rK^n^„ ^XCC, EI4 

n* Siy-XMlS5^re^«JAt^g^<D-<*>aA 
(ciOJfM-^'So 3 6tc. p^S<bS^¥«f*@3(D« 
ligpcD^iJcD^^MllS^c{£}gtn:p 5£^fbJim«l*lS6 
T 2 A (D >f > a A^C ct 0 ff^fiSr 2) . 
[002 8] ^LT. HBOCTi^Tcfc^tC K^-Yx^;r^> 
(R I Er£) CCJ:«9. 5? v-;^$It^ 5RCKp§2 

)^fb8i^^'^^*ii3^i*>tcsiiLrn- mmtmm^ 
mim2(^mrm7^Bfi^'r^o com. mi mm 
1 af)^[i 12-0] •jj}^(tcmu^^^'?(fcmi ^BfS.'t 
^ti^^. ia2cc.i^Tcfc'^^c, mi(ommi ^-(0^ 

[0029] 36^. HBtCTj^fi^CC. xb":$?^i^f 
cfc 0 7 cortH mm 1 a 4^ J: 7 b > 

mm^mwm 2 ©affile jso'^ n m^itmm^^mimm 
ms^n^fS^T^o c(Dt^. xfjssisst^ (0 0 0 1 
-) tf-:^i^m(tctt^x. ^n6csii:^^:^f^rtii ofS 
tiirife'SCDr. mmmi a.xm<rn}smi hxm^m 
mms^mf&-t^ct':^^x^^o x. ccx. mmmi ' 
a(Dn m^i mm^mimmm s (o^mm^mt . n ^ 

VDr£CCj:0. 6H- S i CCD±0C6H-S i CCDSfli 
II 8 f + >^ JUSJi:^ -ti^o 

[0030] C: On Mj^{ba***f*WHSl 8 OJimX 

mc^^^x. mtmmcos. t: ^ i- 
^[112-0] :?^f^^ii!RW^cj^;iSb^j:?:^5e. rp^. 

0. ^^^^^)mnmi)mmff^^c\^±^^o x. nMi^-fb 

fi^*2g{*SSMIl 8 {'i R 1 E cfc 2> ^ > tfiSg-C* D 
[0 03 1 ] ia7Cc^Tct0^c, SK^btcJ: 

0 ^^{*atg 4^<ku n sLmtmm^mwmmm s cos 
mtmi(o^mih(:c^/-bmmm (mmitm) q^b 
fiS-rSo ccDit. mmitm (9) ^tmmmi eixm< 

SSaffiteckO'rIligffi 7 b r/? < ^'cC 0 . as 4 a®±*5 

jiummm 1 b ±^cx f/zx^r-jfji^x^ n/c*^{*^flSJi 

8j!)^MbSitcAj:a, cnc*. /N:&o^DjK^b31^cD^{bjia 
(0 0 0 1 -) :^'-^<>ffl*t'fi*)3i< (0 00 1 -) 

caj)J;^>CCL/r, xt:-/i£StCj:^nMj^ib5i^*-2gf$?lf 
8 ^ ^®tg4 ^D54cJ cfcO'SS^ffl 7 b <D4^^i*|gra 
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[0 0 3 2] ccDy- h*feM9(DjfJi3tXfMcc46a^r, 
i^^x^th. X. mmmm^^^y-\^mtmm^'^&< lo 

mmmm^mp^mm i co^fflcc. k u >nmm i s 

[0 034] COi 50C*:||j56(D?l5SStc*Jt^T». TSe 
cr)(^). (CI) QJff®^_WT^a _ _ 

(0 00 1 -) i7-yi<lymx^^ys-Jy^^m(omi^^mt 

(omm 7 a t^c:^mmmt^^^mw) ? nrc n mmimmmm 
msmm 8 ^i2g-r -sciccctD. ^^^^ j\yBf&m(D^ 

n- mmtim^mwmztpmmimm^mim 

5y^{(:^^^2g»I13cD:T^*»m?^!S^±tfr, pMi^^t 
^*Sf*]13<DM/l^?l<^^c<t:/&^r-lr, iSWlEti 

1^^:08 t 1 12-0] <!: L//cCD-C, n^^i^ftfi^^^Sft 

- h • v-7sf^m^t¥- h • ku^>PbWEEc7:)[^±, 

ii/^^. 50 
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( CI ) mi mm i a (r>^mm\t. ^nm^^"^^ u 

IBSl 2 0JS<i:L/cCD-C, ' KU^>RBCC 

^CT?f^^ $ n/c*^f*g|5T'^^a ct ^ T ^ > V' X 

mwm\^^^^x\X. n- S^^^I:afR*^(*®2ip^ 
[003 5] XLti^X'&^immDmc^. t^Rti. n 

* My-;=^Mfe:S5<!:ffi:tstn;pMi^fbii^^,*^6oa*ur 

X. fglBlnpSjK{ta^Mm6{^^BS4iPlSgr*0. C 
<7>lt^V->^Sffil 1 2(^n* ^V-;:^^«5 i pM^ 

{ti^m*2g(*/i3ics-r^j:^ccjf^is;?n'5o Xs 

[0 03 6] c5 6tc. ±aiL//c^'J"e(-*. n^-f^>MtS3^ 
Cc*3C>rpM«bnM^Atig^/c, p9^^^y\^WmAO 

sFETccteii-cfc. i5]D?a^3&n#e>n^„ 

[0 03 7] 5 ^^c. H 1 Ti^:. v^7 &iStg^Diic>rt L 
fllijffi7a:^5titi9 0' i ^j: C ^ ^ 1 OCC^TJ: 

^cc. m7<7:>fflijffi7 aiSi5^ffi<t-cj:c-rftg»e£:^*ru 

^9 0" k:ia< ^j:< r 4ictl^c X. »7 5^^ffi^WL.i^j: 
tw^M-c*>J:C^„ ^6W:1I1 1 tciT^-r J: ^ 7 CDfHjJ 
M7 atJiil:*gW0C5iJ>'TCi^c<-c4)<fc< , tt^7&^;^j:M 

[ 0 0 3 8 ] m7CDffliJS7 a iatSaffiCDJ:;^^^^ 

{3:. ^ ^-^^^tmi^'^-K^ < i^cC -5 J: ^ tcg5:it*r5 c i cc 
[0 03 9] 3 etc. 01 3CC7j^-rJ:0tC. hl^iS 

im^mtwrnm s ot^ o -cy-- h ^ffis i o 

^^J^iiOri^-^^igf^otrt^ctl^n :*:^3S iT-S) Cir- 
ri 5!!Kitei^*^f*9Kll 8 tC^j|s^n/c K 

[0 040] HI 4tC7j^'rJ:^tC^SgUT4> 

ctl^ la I 2tc^L/ccl:^tcy- hUM 1 0 

or. ^^o. 131 3^7nL/CcI:^CCn5tf^^bfi*¥«f* 

s?ilJi 8 cDTffict «^ r*ry- hmffiiii o^&^jscfri.^ 
€>4Jtiir*'-?r^>J:c^ 

[ 0 0 4 1 ] X, li^mm^^mmmm s <b p 



XL 

[ 0 0 4 2 ] X. ^^(Dmtmmm^^c^i^xi't. mmm 

1^1, p§^cDti^«. 1 4coJ:0tcy- hm@/i 1 OCD 

vnmmi otmx>x\.^^mmxhi>c ti)m^i^ 

[0 04 3] 5 131 5tc^TJ:^tC, ^1 5<^jHiJ 

1 6CDSffi4(D^jffl0tCfct>-C. 7N:ft?i5(D6 0CD2^S 
11. S12. SI3. S14, S15, S16 Tvt^ 
L/. fflS 1 1 i S 1 2 i^c^AK (rt^> , as 1 2 i 
S 1 3<b*-rftS . as 1 3 is 1 4i?^j:^ft 

. SS 1 4 <hS 1 5 iJ^fTfta (F^^) a2? 
S I 5iS 1 eiAjr-rftS (rtft) . i2S 1 6<i:S 1 1 
ii^jr-TftlS (F^ft) 6*081 2 0- <i:AcC ->TC>€>o 

[113 ] n^i'^.'t'Tll^/-- h^y^••7-MOSF ETCO 

[04] n^-f^Jl'SI^- h^>'K>:7-MOSF ETCD 

[0 5 ] n^i'^^JL'ifSy- ^S^^^•7-MOSF ETCD 

[ la 6 ] n ^ -V ^oU^y-- h -MO S F E T<D 

[07 ] n^^^)\^mf- ^■^>'^•y-MOSF ETCD 

[US] n^i-^^^l/^My- hM^>''7-MOSF ET<D 
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* [^9] n^-i'^>'U«y--h^'''^'':?-MOSFETCD 

[0 10] Cc;iat?iJ^:i5^n^-r^/cSt)(Dn^-v^wl/^Sy- h 
S^W-MOSFET 0»fffi*»i^«S;llo 
[(a 1 1 ] \l^m9Vi:Wn'thtc^(Dn'^^^-M%^'-' h 
^* ''v^ - M O S F E T orrffiWJS^StSl- 

[I3 1 2 ] ]Z'^m^^\^Wimrhtc^(or\'f-^^^)\^^f- V 

S^'W-MO S F E TCD»Tffitil5^^^11. 

[013] \z^mm^'^mr^fc}^:>(Dn^^^'^Mn'f- v 

10 S/^•y-MOS F ETCDtWWIij^W^Iilo 

[1114] )^;flam^0BT€»/^:2s6CDn5^-l'^^;^^f^^-- h 
^^^••7-MOSFET CDEWMt^SK^Ho 
[015] iSffl^iJ^riaHH-rS/cS&On^-i'^^^l'it^-- H 

-7 - MO S F E T(DBlTffit}lii^Sillo 
[Hie] lSffl1?iJ^I^B^f ^/cs^cDSS^O^Mo 
[017] g^{bI1^^2§«^W4CDXh-^ + >'l'Jl'^SCD 
(0 00 1 -) :^'-^'>ffitC*f-r^S:^14^lft?^T^/c 

[018] K^tJ^lg^^ftW^Oxf^^i^i-Jl/^SO 
20 (0 00 1 -) ffi|^(D^;^tt^l?feBJ-r'2)/c«6CDX-y-:^^ 
0-C*>3. (a) (Sxfc'^SBuO^^'^^l'X^^-^KCD;^ 
^ ':;^0. (b > «xt:'^^f^CD-^'^>'l/;^^^--^KCD:^ 
^':/^0o 

[019 ] iiescom^J8!)mh^>^^;^^*lftKt-^/c2s6 

[02 0] fiE^CDmW>ai&h*^>t;^X^^i5iB^-r>5/cfi6 
[02 1] 'm^(on^n^V'7lyly:^^i^mt ^tc^ 
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